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(57) ABSTRACT

A battery locking device for a new energy vehicle including:
a battery compartment fit for a battery, the battery compart-
ment being provided with a battery inlet; and a battery clamp-
ing device provided on the battery compartment and con-
trolled by a linkage mechanism. Since the battery clamping
device is controlled by the linkage mechanism, during the
mounting or removing of the battery, the battery can be inte-
grally clamped or released by merely operating an operating
end of the linkage mechanism. Compared with the prior art in
which the battery is fixed through bolts, the battery can be
integrally clamped or released by the battery locking device
through a single operation, which greatly simplifies the dis-
assembling or assembling process of the battery and reduces
the time required for replacing the battery. A new energy
vehicle provided with the above battery locking device has
the same advantages.

7 Claims, 3 Drawing Sheets
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ENERGY VEHICLE AND BATTERY
LOCKING DEVICE THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is the national phase of International
Application No. PCT/CN2012/077189, titled “NEW
ENERGY VEHICLE AND BATTERY LOCKING DEVICE
THEREOF” and filed on Jun. 20, 2012, which claims the
benefit of priority to Chinese Patent Application No.
201210097944.6, filed with the Chinese State Intellectual
Property Officeon Apr. 5,2012 and entitled “NEW ENERGY
VEHICLE AND BATTERY LOCKING DEVICE
THEREOEF”, the entire disclosures of which are incorporated
herein by reference.

FIELD OF THE INVENTION

The present application relates to the manufacturing tech-
nology field for the new energy vehicle, and particularly to a
new energy vehicle and a battery locking device thereof.

BACKGROUND OF THE INVENTION

The crisis of fossil energy speeds up the step of the substi-
tution of traditional energy by new energy, and the Electric
energy, which is one of the clean energy, is widely used in
various fields.

Presently, the electric automobile is available, which
mainly uses a storage battery as the electric power carrier,
such that the motor of the electric automobile is rotated under
the discharging of the storage battery, the motor in turn drives
the wheels to move the automobile.

The battery of the electric vehicle has a limited capacity,
and thus the electric vehicle can only run for a limited mile-
age. Therefore itis necessary to set up charging stations on the
road. However, it usually takes a long time to charge the
battery, which is inconvenient for automobile users, espe-
cially for those who drive a bus mainly for passenger trans-
portation. As a result, not only the driver’s time but also the
passengers’ trips are delayed. It is relatively feasible to
reserve fully-charged batteries in the charging stations, or to
carry a spare battery in the automobile. Thus an electric
automobile that needs to be charged can move forward after
the battery thereof'is replaced in the charging station or by the
driver himself, which significantly saves the time for charg-
ing.

In the existing automobile, the battery is generally con-
nected to the battery compartment in the automobile via bolt
fixing devices, and it needs to disassemble all the bolts and
fasten a new battery in the battery compartment via the bolts
during the replacing of the battery. It is easier for an operator
to assemble/disassemble bolts near the operator, while it is
difficult for an operator to assemble/disassemble bolts away
from the operator, and it is extremely inconvenient to
assemble/disassemble bolts between the battery and the bat-
tery compartment, which kind of replacing manner is com-
plicated and a long time is spent for the replacing operation.

Therefore, a technical problem needed to be solved by the
person skilled in the art is how to disassemble/assemble the
battery of the new energy vehicle quickly and save the time
for replacing the battery.

SUMMARY OF THE INVENTION

An object of the present application is to provide a battery
locking device for a new energy vehicle for rapidly disassem-
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bling or assembling the battery of the new energy vehicle and
saving the time required for replacing the battery. Also,
another object of the present application is to provide a new
energy vehicle fitted with the battery locking device.

For solving the above technical problems in the prior art, it
is provided according to the present application a battery
locking device for a new energy vehicle including:

a battery compartment fit for a battery, the battery compart-
ment being provided with a battery inlet; and

a battery clamping device provided on the battery compart-
ment and controlled by a linkage mechanism such that the
battery is clamped or released.

Preferably, the battery compartment includes a side frame
and a bottom plate provided at a bottom portion of the side
frame.

Preferably, the battery clamping device includes two press-
ing plate linkage mechanisms provided on two sides of the
battery inlet and a transmission rod connecting the pressing
plate linkage mechanisms, the transmission rod is provided
with a transmission gear, and the pressing plate linkage
mechanisms include:

rotatable screw rods provided on parts of the side frame
that are located at the two sides of the battery inlet or on the
bottom plate, each rotatable screw rod is provided with a
screw rod gear engaged with a transmission gear at an end of
the transmission rod, and an end of at least one of the screw
rods acts as a linkage mechanism operating end;

sliding rods, each of which is in proximity to a correspond-
ing screw rod and is fixedly provided on the battery compart-
ment;

sliding sleeves, each of which is sleeved on a correspond-
ing screw rod through a threaded orifice and is sleeved on a
corresponding sliding rod through a sliding rod-through hole
simultaneously;

pressing plates, each of which is provided with a pressing
edge folded towards inside of the battery compartment for
pressing the battery, slidably mounted on the parts of the side
frame that are located at the two sides of the battery inlet via
pressing plate slideways through which the pressing plate are
movable upwards and downwards; and

connecting rods, one end of each connecting rod is articu-
lated with corresponding pressing plate, and the other end
thereof is articulated with corresponding sliding sleeve.

Preferably, the battery locking device further includes: a
back stop member mounted on a part of the side frame that is
located at a back side of the battery compartment, for pre-
venting the battery from being exposed; and side stop mem-
bers provided at two sides of the battery inlet and located at
the back side of the battery compartment.

Preferably, the back stop member and the side stop mem-
bers are angle steels which are rotatably connected to the side
frame and have an inner angle of 90 degree, and springs are
provided between the back stop member and the side frame as
well as between each side stop member and the side frame.

Preferably, one end of each pressing slideway is in prox-
imity to a top side of the battery compartment, and the other
end thereof is extended downwards and inclined towards the
back side of the battery compartment, and the pressing edge
of the pressing plate includes an upper pressing edge for
pressing an upper surface of the battery and a front pressing
edge for pressing a front surface of the battery.

Preferably, transmission gears are provided on both ends of
the transmission rod, the screw rod gear is provide on an end
of the screw rod protruded to the back side of the battery
compartment, and the linkage mechanism operating end is
provided at one side of the battery inlet.
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Preferably, the battery locking device further includes
pushing guide wheels located at the two sides of the battery
inlet and provided on the bottom plate.

Preferably, the battery locking device further includes elas-
tic buffering members provided on the back stop member, the
side stop members and pressing edges of the pressing plates.

It is further provided a new energy vehicle comprising a
battery and a battery locking device for accommodating and
locking the battery, and the battery locking device is the above
battery locking device.

It can be concluded from the above technical solutions, the
battery locking device for the new energy vehicle according
to the present application includes a battery compartment fit
for the battery and a battery clamping device provided on the
battery compartment and controlled by a linkage mechanism.
Since the battery clamping device is controlled by the linkage
mechanism, during the mounting or removing of the battery,
the battery can be integrally clamped or released by merely
operating an operating end of the linkage mechanism. Com-
pared with the prior art in which the battery is fixed through
bolts, the battery can be integrally clamped or released by the
battery locking device through a single operation, which
greatly simplifies the disassembling or assembling process of
the battery and reduces the time required for replacing the
battery. The new energy vehicle with such a battery locking
device has advantages, for example, it is convenient to replace
the battery.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an overall schematic diagram showing a battery
locking device for a new energy vehicle according to an
embodiment of the present application;

FIG. 2 is a right view of the battery locking device for the
new energy vehicle according to an embodiment of the
present application; and

FIG. 3 is a front view of the battery locking device for the
new energy vehicle according to an embodiment of the
present application.

DETAILED DESCRIPTION

An object of the present application is to provide a battery
locking device for a new energy vehicle. In the battery locking
device, a battery clamping device on the battery locking
device is controlled by a linkage mechanism. Therefore the
battery can be integrally clamped or released through a single
operation, which effectively reduces the time required for
replacing the battery. Another object of the present applica-
tionis to provide a new energy vehicle with the battery clamp-
ing device.

In order that those skilled in the art can better understand
solutions of the present application, the present application
will be illustrated in detail in conjunction with the accompa-
nying drawings and embodiments.

In the present application, the new energy vehicle mainly
refers to the electric vehicle or a hybrid electrical vehicle
having a battery. The present application is also applicable to
a fuel vehicle with a battery. The battery locking device
according to embodiments of the present application is appli-
cable to the large vehicle, such as a bus, and the small or micro
vehicle in the new energy vehicle. The battery locking device
according to embodiments of the present application includes
a battery compartment and a battery clamping device which is
mounted on the battery compartment and controlled by a
linkage mechanism. The battery compartment is configured
to accommodate a battery and includes a battery inlet 12. The
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side of the battery compartment opposite to the battery inlet
12 is named as a back side of the battery compartment, and the
side on which the battery inlet 12 is provided is named as a
front side of the battery compartment. The battery compart-
ment is fit for the battery to be mounted in the new energy
vehicle in which the battery compartment is provided. The
battery clamping device controlled by the linkage mechanism
is configured to integrally clamp the battery, so as to ensure
that the battery would not become loose during the running of
the new energy vehicle.

The linkage mechanism of the battery clamping device
may include one or more operating ends. In operation, the
battery can be integrally clamped or released by merely con-
trolling one of the operating ends. The linkage mechanism
may include a plurality of battery clamping sheets connected
via connecting rods, so as to achieve the clamping or releasing
operations of the plurality of battery clamping sheets simul-
taneously by the operating end of the linkage mechanism.
Alternatively, a cam structure may be employed, for example,
a rotatable cam rod mounted at the bottom portion of the
battery compartment and a cam mounted on the cam rod may
be employed to achieve the simultaneous upward or down-
ward movements of the battery clamping sheets on the two
sides, and cam rods on the other two sides is driven by the cam
cod via a gear, thereby the battery clamping sheets on the four
sides can be moved synchronously. Alternatively, the linage
mechanism includes a screw rod and a gear such that the
multiple battery clamping sheets are clamped or released
simultaneously.

With the battery clamping device controlled by the linkage
mechanism, the battery can be integrally clamped or released
through a single operation. In comparison, in the prior art, the
battery is fixed in the battery compartment via bolts, in the
replacing of the battery, it needs to remove the bolts one by
one; while after the battery is placed in the battery compart-
ment, it needs to screw the bolts one by one. Thereby it can be
concluded that the battery locking device according to the
embodiments of the present application can effectively save
the time required for replacing the battery.

In order to save the material and reduce the production cost
and the overall weight of the vehicle, the battery compartment
according to the present embodiment includes a side frame
and a bottom plate provided at the bottom portion of the side
frame. The bottom plate is configured to bear the overall
weight ofthe battery. The side frame is configured for limiting
the displacement of the battery and mounting the clamping
device.

Referring to FIG. 1 and FIG. 2, FIG. 1 is an overall sche-
matic diagram of a battery locking device for a new energy
vehicle according to an embodiment of the present applica-
tion, and FIG. 2 is a right view of the battery locking device
for the new energy vehicle according to the embodiment of
the present application.

The battery clamping device in the battery locking device
for the new energy vehicle according to the present embodi-
ment includes two pressing plate linkage mechanisms pro-
vided on two sides of the battery inlet 12, and each of the two
pressing plate linkage mechanisms is located at one side of
the two sides of the battery inlet 12. The linkage of the battery
pressing plates is achieved by a transmission gear on a trans-
mission rod 10.

Each pressing plate linkage mechanism includes a rotat-
able screw rod 5, a sliding rod 4, a sliding sleeve 3, a pressing
plate and a connecting rod 9. The screw rod 5 is provided on
the bottom plate or on the part of the side frame which is
located on one of the two sides of the battery inlet 12. The
screw rod 5 is located within the battery compartment and is



US 9,257,690 B2

5

near to a side adjacent to the battery inlet 12, such that it will
not interfere with the pushing-in or pulling-out of the battery.
The screw rod 5 is provided with a screw rod gear engaged
with the transmission gear. The screw rod gear may be pro-
vided at an end portion of the screw rod 5 or other positions of
the screw rod 5, such that it will not interfere with the push-
ing-in or pulling-out of the battery and can engage with the
transmission gear to thereby achieve the power transmission
between the two sides. Among the screw rods 5 at the two
sides, at least one of the screw rods 5 is provided with a
linkage mechanism operating end 11. The sliding rod 4 is in
proximity to the screw rod 5 and is fixedly provided on the
battery compartment. The sliding rod 4 is next to the screw
rod 5 and may be mounted on the bottom plate or the side
frame. The sliding sleeve 3 is sleeved on the screw rod 5
through a threaded orifice and is sleeved on the sliding rod 4
through a sliding rod-through hole simultaneously. There-
fore, the sliding sleeve 3 can be moved forward and backward
along the screw rod 5 and the sliding rod 4 while the screw rod
5 is rotated. The pressing plate is provided with a pressing
edge for pressing the battery. The pressing plate is slidably
mounted on the part of the side frame at one corresponding
side of the battery inlet 12 through a pressing plate slideway
through which the pressing plate is movable upwards and
downwards. The slideway may be a vertical slideway perpen-
dicularto the bottom plate or an inclined slideway. In practice,
a steel plate having a slideway may be mounted on the side
frame, and the pressing plate is mounted on the slideway of
the steel plate. One end of the connecting rod 9 is articulated
with the pressing plate and the other end thereof is articulated
with the sliding sleeve 3.

The sliding sleeve 3 located at the same side with the
linkage mechanism operating end 11 can be moved forward
and backward on the screw rod 5 along the sliding rod 4 by
rotating the linkage mechanism operating end 11. The move-
ment of the sliding sleeve 3 will be transmitted to the pressing
plate located at the same side of the side frame with the sliding
sleeve 3 via the connecting rod 9, and thus the pressing plate
will be moved downwards or upwards along the slideway.
Meanwhile, the rotation of the screw rod 5 is transmitted to
the screw rod 5 at the other side through the engagement
between the screw rod gear and a transmission rod gear, and
thus the screw rod 5 on the other side of the side frame is
rotated, therefore the pressing plate located at the same side
with the screw rod 5 on the other side of the side frame is
driven to move downwards or upwards. Thereby the battery is
clamped or released.

Referring to FIG. 1 and FIG. 3, FIG. 1 is an overall sche-
matic diagram of a battery locking device for a new energy
vehicle according to an embodiment of the present applica-
tion, and FIG. 3 is a front view of the battery locking device
for the new energy vehicle according to the embodiment of
the present application.

For further improving technical solutions provided by the
present application, the present embodiment further includes:
a back stop member 1 mounted on the part of the side frame
at the back side of the battery department for preventing the
battery from being exposed, and side stop members 2 pro-
vided on two sides of the battery inlet 12 and located on the
part of the side frame at the back side of the battery compart-
ment. During the locking of the battery, the battery is clamped
by the back stop member 1, the side stop members 2 and the
battery pressing plates at the two sides simultaneously, which
effectively avoids the shaking of the battery.

For further improving the above solution, in the present
embodiment, the back stop member 1 and the side stop mem-
ber 2 are angle steels which have an inner angle of 90 degree
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and are rotatably connected to the side frame, and springs are
provided between the back stop member and the side frame as
well as between each side stop member 2 and the side frame.
With such a structure, even if the battery is slightly moved, the
back stop member 1 and the side stop members 2 can be
adjusted by themselves such that they are in close contact
with the battery, which thereby can avoid a misplacement of
the battery with respect to the stop member.

Preferably, in the present embodiment, one end of the
pressing plate slideway is in proximity to the top side of the
battery compartment, and the other end thereof is inclined
downwards and towards the back side of the battery compart-
ment. The battery pressing edge includes an upper pressing
edge 7 for pressing the upper surface of the battery and a front
pressing edge 8 for pressing the front surface of the battery.
With such kind of slideway, a downward force and a back-
ward force can be applied to the battery when the battery is
pressed by the pressing plate, such that the top surface of the
battery is pressed by the upper pressing edge 7 and the front
surface of the battery is pressed by the front pressing edge 8,
which therefore can prevent the battery from sliding out
through the battery inlet, and thus the battery clamping device
is more safe and reliable.

For convenience of arrangement, in the present embodi-
ment, transmission gears are provided on both ends of the
transmission rod, and the screw rod gear engaged with cor-
responding transmission gear is provided on the end of the
screw rod 5 protruded to the back side of the battery compart-
ment. And for convenience of operation, the linkage mecha-
nism operating end 11 is provided at the same side of the
battery compartment with the battery inlet 12, as shown in
FIG. 1.

In order that the battery can be pushed into the battery
compartment easily, in the present embodiment, pushing
guide wheels 6 are provided on the bottom plate of the battery
compartment. The pushing guide wheels 6 are located at both
sides of the battery inlet 12, with each side of the battery inlet
2 being provided with one or more pushing guide wheels 6,
such that the battery can be conveniently pushed into the
battery compartment.

In order to prevent surfaces of the battery from being worn
out and to reduce the noise of the vehicle, in the present
embodiment, it is preferable that the back stop member 1, the
side stop members 2 and the pressing edges of the pressing
plates are provided with elastic buffering members. The elas-
tic buffering member should be a rubber member having a
large friction force or a buffering member made from other
buffering materials which meet with the requirements.

Itis further provided according to the present application a
new energy vehicle fitted with the above battery locking
device, with which vehicle, the battery can be replaced rap-
idly and simply.

Herein, specific examples are utilized to illustrate the prin-
ciple and embodiments of the present application, and the
description of the embodiments is merely used to help to
understand the method of the present application and the core
concept thereof. It should be noted that, for those skilled in the
art, many improvements and modifications may be made to
the present application without departing from the principle
of the present application, which improvements and modifi-
cations also fall into the protection scope of the claims of the
present application.

The invention claimed is:

1. A battery locking device for a new energy vehicle, com-
prising

a battery compartment fit for a battery, the battery compart-

ment being provided with a battery inlet;
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abattery clamping device provided on the battery compart-
ment and controlled by a linkage mechanism such that
the battery is clamped or released; and
pushing guide wheels located at the two sides ofthe battery
inlet and provided on a bottom plate;
wherein the battery compartment comprises a side frame
and the bottom plate provided at a bottom portion of the
side frame and
the battery clamping device comprises two pressing plate
linkage mechanisms provided on two sides of the battery
inlet and a transmission rod connecting the pressing
plate linkage mechanisms, wherein the transmission rod
is provided with a transmission gear, and the pressing
plate linkage mechanisms comprise:
rotatable screw rods provided on parts of the side frame
that are located at the two sides of the battery inlet or
on the bottom plate, wherein each rotatable screw rod
is provided with a screw rod gear engaged with a
transmission gear on the transmission rod, and an end
of at least one of the screw rods is used as a linkage
mechanism operating end;
sliding rods, each of which is in proximity to corre-
sponding screw rod and is fixedly provided on the
battery compartment;
sliding sleeves, each of which is sleeved on correspond-
ing screw rod through a threaded orifice and is sleeved
on corresponding sliding rod through a sliding rod-
through hole simultaneously;
pressing plates, each of which is provided with a press-
ing edge for pressing the battery, slidably mounted on
the parts of the side frame that are located at the two
sides of the battery inlet via pressing plate slideways
through which the pressing plates are movable
upwards and downwards; and
connecting rods, one end of each connecting rod is
articulated with corresponding pressing plate, and the
other end thereof is articulated with corresponding
sliding sleeve.
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2. The battery locking device for the new energy vehicle
according to claim 1, further comprising: a back stop member
mounted on a part of the side frame that is located at a back
side of the battery compartment, for preventing the battery
from being exposed; and side stop members provided at two
sides of the battery inlet and located at the part of the side
frame that is located at the back side of the battery compart-
ment.

3. The battery locking device for the new energy vehicle
according to claim 2, wherein the back stop member and the
side stop members are angle steels which have an inner angle
01’90 degree and are rotabaly connected to the side frame, and
springs are provided between the back stop member and the
side frame as well as between each side stop member and the
side frame.

4. The battery locking device for the new energy vehicle
according to claim 1, wherein one end of each pressing slide-
way is in proximity to a top side of the battery compartment,
and the other end thereof'is extended downwards and inclined
towards the back side of the battery compartment, and the
pressing edge of the pressing plate comprises an upper press-
ing edge for pressing an upper surface of the battery and a
front pressing edge for pressing a front surface of the battery.

5. The battery locking device for the new energy vehicle
according to claim 1, wherein transmission gears are pro-
vided on both ends of the transmission rod, the screw rod gear
is provide on an end of the screw rod protruded to the back
side of the battery compartment, and the linkage mechanism
operating end is provided at one side of the battery inlet.

6. The battery locking device for the new energy vehicle
according to claim 3, further comprising elastic buffering
members provided on the back stop member, the side stop
members and pressing edges of the pressing plates.

7. A new energy vehicle, comprising a battery and a battery
locking device for accommodating and locking the battery,
wherein the battery locking device is a battery locking device
according to claim 1.



